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$\mathrm{l}\mathrm{s}\mathrm{e}\mathrm{r}\mathrm{l}\mathrm{e}\mathrm{s}[10],$ $\mathrm{I}_{\mathrm{S}\mathrm{e}\mathrm{r}}1\mathrm{e}\mathrm{s}\ \mathrm{T}\mathrm{e}\mathrm{r}\mathrm{j}\acute{\mathrm{e}}\mathrm{k}\mathrm{i}[15]$ ( [9,10] )
$y’(t)=ay(t)+by(qi)+cy’(pt)$
$(5.1)_{\text{ }}(5.2)$
$\mathrm{I}_{\mathrm{S}}\mathrm{e}\mathrm{r}\mathrm{l}\mathrm{e}\mathrm{s}\ \mathrm{L}\mathrm{i}\mathrm{u}[11,12,13]$ ( [6,7,8,20] )
$\mathrm{B}\mathrm{e}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}[2]$ Gauss-
Legendre m- Runge-Kutta $h$
$O(h^{2m})$ volterra
Baddour&Brunner[l] $\mathrm{B}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{n}\mathrm{e}\mathrm{r}[4]$ $u$ $O(h^{m})$
Gauss-Legendre $u_{it}$




$y’(t)=ay(t)+by(qt)$ , $y(\mathrm{O})=y_{0}.$ ’ $0<q<1$ (1.1)
Volterra (delay Volterra integral equation; DVIE)
$y(t)=y_{0}+a \int_{0}^{t}y(s)ds+\frac{b}{q}\int_{0}^{qt}y(S)ds$, $y(\mathrm{O})=y_{0}$ , $0<q<1$ (12)
$a=0$ (4.1) (4.2) 1
$t_{--}h$ $\overline{c}_{1},\overline{c}_{2},$ $\cdots$ , $\overline{c}_{m}$ $\mathrm{D}\mathrm{D}\mathrm{E}$
$\hat{c}_{1},\hat{c}_{2},$ $\cdots$ , $\hat{c}_{m}$ DVIE $v(t)=u_{i\iota()}t$
$q\overline{c}_{j}=\hat{c}j,$ $j=1,2,$ $\cdots,$ $m$ $\{\overline{c}_{j}\}$ Gauss-Legendre
$q\in(0,1]$ $\{\hat{c}_{j}\}=\{q\overline{c}_{j}\}$ $|v(h)-y(h)|=|u_{i\}(h)-y(h)|$ $O(h^{m+2})$
$m=2$ $v(t)$ $v(h)=R_{2,2}(h)(R_{2,2}(t)$ $y(i)$
$(2,2)- \mathrm{P}\mathrm{a}\mathrm{d}\text{\’{e}}$ ) $|v(h)-y(h)|=o(h5)=O(h2m+1)$
$\overline{c}_{j}(q),$ $j=1,2$ $M_{2}(t;q)=P_{2(2s}-1)+r_{1}(q)P_{1}(2_{S}-1),$ $r_{1}(q)= \frac{3(1-q)^{2}}{3-2q}$
$P_{n}(t)$ $n$ Legendre
$\mathrm{r}_{m}\geq 3$ $[0,1]$ $h$
$v(h)$ $y(h)$ $(m, m)$ -Pad\’e $c_{i}=c_{i(}q$), $i=1,2,$ $\cdots,$ $m$
? $|v(h)-y(h)|=O(h^{2+1}m)$ $v(th),$ $t\in[0,1]$
$M_{m}(t;q)=K\mathrm{I}\mathrm{I}_{i=1}^{m}(t-c_{i})$ ?
[5] H.Brunner 2 Pade
3 $v(t)$ $M_{m}(t)$
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$u_{it}(h)$ $\hat{M}_{m}(t)$ $v(t)=u_{it}(\iota)$
4 H.Brunner 5
(5.1) Volterra (5.2) 3
( Takama [20] $\mathrm{I}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{w}\mathrm{a}\mathrm{t}\mathrm{a}[16]$ )
2 Pade
2.1









$M_{m}(t)= \sum_{i=0}^{m}\frac{M_{m}^{(i)}(0)}{i!}t^{i}=\frac{M_{m}^{(m)}(0)}{m!}\prod_{j=1}^{m}(t-C_{j})$ , $M_{m}^{(m)}(0)\neq 0$
2.1 /J| $h>0$ $v(t)$ - $v(ht)=\tilde{v}(t)=$
$\sum_{n=0}^{m}\frac{\tilde{v}^{(n)}(0)}{n!}t^{n},\tilde{v}(\mathrm{o})=1$




$+h^{n}(a+bq)n-1(a+bqn-2)\cdots(a+bq)(a+b)$ , $n=1,2,$ $\cdots,$ $m$ .
2.1 (1.1) $v(i)$ ‘ $v(h)= \frac{\Gamma_{0}+\mathrm{r}_{1}h+\Gamma_{2}h^{2}+\cdot.\cdot.\cdot.+\mathrm{r}mh^{m}}{\Lambda_{0}+\Lambda_{1}h+\Lambda 2h2++\Lambda_{m}hm}$
$a=0$ $b\neq 0$
.
$\cdot$ $n–0,1,2,$ $\cdots m$} ’
165
21 2.1 [20] ., :
$\Lambda_{0}$ , $\Lambda_{1}$ , $\cdot$ . . , $\Lambda_{m}$ $\Gamma_{0},$ $\Gamma_{1},$ $\cdots$ , $\Gamma_{m}$
$=$ (2.1)
21 2.1 $M_{m}(t)$ – (1.1) $v(t)$
$\{c_{i}\}_{i}^{m}=1$ $0\leq c_{1}<c_{2}<\cdots<c_{m}\leq 1$
$M_{m}(t)$ $a=0$ $b\neq 0$
( 24 )
21($a=0$ [5] ) $m=1$ $v(h)= \frac{M_{\iota}^{J}(0)+\{(a+b)M^{J}\mathrm{t}(0)+(a+bq)M1(0)\}h}{M_{1}’(0)+(a+bq)M_{1}(0)h}$
$m=2$






$(\lambda_{0}+\lambda_{1}t+\lambda_{2}t+2. .$. $+\lambda_{n}t^{n})(\psi_{0}+\psi_{1}t+\psi 2t^{2}+\cdots)-(\gamma_{0}+\gamma_{1}t+\gamma 2i^{2}+ \cdot..+\gamma_{m}.i^{m})$
$=\xi_{m+n+1}tm+n+1+\xi m+n+2t^{m++2}n+\cdots$
(2.2) $y(i)$ $(m, n)$ -Pad\’e $R_{m,n}(t)$
22 $y(t)$ $(m, m)$ -Pade’
$R_{m,m}(t)= \frac{\gamma_{0}+\gamma_{1}t+\gamma_{2}t2+\cdot.\cdot.\cdot.+\gamma_{m}t^{m}}{\lambda_{0}+\lambda_{1}t+\lambda_{2}t2++\lambda_{m}tm}$




$\gamma 0,$ $\gamma 1,$ $\gamma 2,$ $\cdots,$ $\gamma_{m}$
$=$ (2.4)
$|R_{m,m}(t)-y(t)|=O(t^{2}m+1)$
$a=0$ $b\neq 0$ $0<q\leq 1$ (2.3) $0$
- $a\neq 0$ (2.3) $\lambda_{1},$ $\lambda_{2},$ $\cdots,$ $\lambda_{m}$ (2.3)
$0$ $y(t)$ $R_{m,m}(t)=y(t)$
22









$\lambda_{m}$ 21 ( 23 )
22($a=0$ [5] ) $\lambda_{0}=1$ $m=1$
$R_{1,1}( \iota)=\frac{1+\{(a+b)-\frac{a+ba}{2}\}t}{1-\frac{a+bq}{2}t}$ $a+b=0$ $R_{1,1}(t)=y(t)\equiv 1$
$m=2$ $a\neq-(3-2q)qb$ $R_{2,2}(t)= \frac{1+\gamma_{1}t+\gamma 2t^{2}}{1+\lambda_{1}t+\lambda_{2}t2}$
$a+b=0$ $R_{2,2}(t)=y(t)\equiv 1$ $a+bq=0$ $R_{2,2}(t)=$
$y(t)=1+(a+b)t$




$M_{m,n}(t)=a \int_{0}^{t}M_{m,n}-1(x)dX+\frac{b}{q}\int_{0m,n}qtM-1(x)dX$ , $n=2,3,$ $\cdots,$ $m$
$M_{m,n}(0)=0$ , $n=1,2,$ $\cdots,$ $m$ ,
$M_{m,1}’(t)=M_{m}(t)$ , $M_{m,n}’(t)=aM_{m,n-}1(t)+bM_{m},n-1(qt)$ , $n=2,3,$ $\cdots,$ $m$
$\}$ (25)
(2.3) $M_{m,n}(1)=0,$ $n=1,2,$ $\cdots,$ $m$
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2.1 23 $a=0$ $b\neq 0$
$M_{m,1}’(t)=M_{m}(t)$ , $M_{m,n}’(t)=bM_{m},n-1(qt)$ , $n=2,3,$ $\cdots,$ $m$ (2.6)
$M_{m,n}(t)= \frac{b^{n-1}}{q^{\frac{\{n-1)n}{2}}(n-1)!}\int^{q^{n-}t}0(q-1t-nt\mathrm{o})n-1M_{m}(1.t0)dt0$ , $n=1,2,$ $\cdots,$ $m$
(2.3)
$\int_{0}^{q^{n-1}}(q^{n-1}-t_{0})^{n-}1M_{m}(t\mathrm{o})dt_{0}=0$, $n=1,2,$ $\cdots,$ $m$
$y(t)$ $(m, m)$ -Pad\’e $R_{m,m}(t)$
24 $a=0$ $b\neq 0$ $0<q\leq 1$ (2.3)
$0$ (2.3) – $y(t)$ $(m, m)$ -Pad\’e
$R_{m,m}(t)$
$(0,1)$ $0<c_{1}<c_{2}<\cdots<c_{m}<1$ $M_{m}(t)$ $c_{1},$ $c_{2},$ $\cdots$ , $c_{m}$
$m$ $M_{m,n}(t),$ $n=1,2,$ $\cdots,$ $m$ $m-n$
$M_{m}(t)$ $M_{m,n}(t)$ 2.2 2.3 .,
23 2.4 $t=0$ $M_{m,n}(t)=0$ $n$ $(n=1,2, \cdots, m)$
$0<q<1$ 1 $t=1$ $( \frac{1}{q}, +\infty)$ $n-1$
$0<c_{1}<q^{m-1}\xi_{1}^{m},$ $c_{2}<q^{m-2}\xi_{2’-1}^{m}-1\ldots,$$C_{m}<q\xi_{m-1}^{2}$ $\circ$




(4.3) $r_{k}(q)$ , $k=0,1,$ $\cdots,$ $m-1$
3 $v(t)$ . $u_{it}(t)$
31 (1.1) $v(i)$
$M_{m}(t) \equiv\sum_{k=0}^{m}\frac{M_{m}^{(k)}(0)}{k!}t^{k}=\frac{M_{m}^{(m)}(0)}{m!}(t-c_{1})(t-C_{2})\cdots(t-c_{m})=0$ , $M_{m}^{(m)}(0)\neq 0$ ,
(1.2) $u_{it}(t)$
$\hat{M}_{m}(t)\equiv\sum_{k=0}\frac{\hat{M}_{m}^{(k)}(0)}{k!}mt=\frac{\hat{M}_{m}^{(m)}(0)}{m!}k(t-\hat{c}_{1})(t-\hat{C}_{2})\cdots(t-\hat{c}_{m})=0$ , $\hat{M_{m}^{(m)}.}(.0)\neq 0$
$v(t)=u_{it}(t)$
$\kappa M_{m}(i)=a\hat{M}_{m}(t)+b\hat{M}_{m}(qt)$ , $\kappa$ (3.1)
$a=0$ $b\neq 0$ $u_{it}(t)=v(t)$ $\hat{c}_{i}=qc_{i},$ $i=$
$1,2,$ $\cdots,$ $m$ $(\mathrm{c}\mathrm{f}.[5])$
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3.1 $a+b\neq 0$ $a+bq\neq 0$




ii) $q=1$ $\kappa M_{m}(t)=(a+b)\hat{M}_{m}(t)$ $\hat{c}_{i}=c_{i},$ $i=1,2,$ $\cdots,$ $m$
iii) $a=0$ $b\neq 0$ $\kappa M_{m}(t)=b\hat{M}_{m}(qt)$ $\hat{c}_{i}=qc_{i},$ $i=1,2,$ $\cdots,$ $m$
4 H. Brunner
(1.1) (1.2) $a=0$ $b\neq 0$
$y’(t)..=by(qt)$ , $y(\mathrm{O})=1$ , $0<q\leq 1$ (4.1)
$y(t)$ $=$ $1+ \int_{0}^{qt}\frac{b}{q}y(s)ds$ , $y(\mathrm{O})=1$ , $0<q\leq 1$ (4.2)
Brunner
$m\geq 1$ $0<q\leq 1$ $c_{1},$ $c_{2,}\ldots,$ c 24 $m$ $M_{m}(t)\equiv$
$K_{2}M_{m}(t;q)$ $K_{2}\neq 0$
$M_{m}(t;q)= \sum_{k=0}^{m}r_{k(}q)P_{k}(2t-1)$ , $r_{m}(q)=1$ (4.3)
,(q)
4.1 $r_{0}(q)=0$
4.1 $t=h$ $y(t)$ $(m, m)$ -Pad\’e $R_{m,m}(t)$ – $v(t)$
. $|v(h)-y(h)|=O(h^{21}m+)$ $r_{1}(q),$ $r_{2}(q),$ $\cdots,$ $r_{m}-1(q)$$=$ (4.4)$\tilde{P}_{i,j}=\int_{0}^{q^{*}}(q-it)^{i}Pj(2t-1)dt$ (4.3) $r_{0}(q)=0$
(4.4) – $v(t)$ $M_{m}(t) \equiv K_{2m}M(t;q)=\Sigma_{i}m\frac{M_{m}^{(i)}(0)}{i!}=0t^{i}$
$c_{1},$ $c_{2,}\ldots,$ c $0<c_{1}<\cdots<c_{m}<1$
$qarrow+\mathrm{O}$ $C_{1},$ $C_{2},$ $\cdots,$ $C_{m-}1arrow 0$ $c_{m} arrow\frac{m}{m+1}$
$t=h$ (4.2) $y(t)$ $(m, m)$ -Pad\’e ,m $Q$ ) –
$u_{it}(t)$ $|u_{it}(h)-y(h)|=O(^{2}m+1)$ u,t(
31 $\hat{M}_{m}(t)$ $\hat{c}_{1},\hat{c}_{2},$ $\cdots,\hat{c}_{m}$ $\hat{c}_{i}=qc_{i},$ $i=1,2,$ $\cdots,$ $m$
$0<\hat{c}_{1}<\hat{c}_{2}<\cdots<\hat{c}_{m}<1$ $qarrow+\mathrm{O}$ $\hat{c}_{1},\hat{c}_{2,m}\ldots,\hat{C}arrow 0$
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41 $m=2$ $r_{1}(q)= \frac{3(1-q)^{2}}{3-2q}$ $m=3$
$M_{3}(t;q)=P_{3}(2t-1)+r_{2}(q)P_{2}(2t-1)+r_{1}(q)P_{1}(2t-1)=0$ , $0<q\leq 1$
$r_{2}(q)=r_{1}(q)= \frac{3(1-q)^{2}(20-15q-30q+224q+312q-140q^{\mathrm{s}})}{\frac{5(1-q)^{2}(20-5^{-}q-18q^{2}+2^{\mathrm{a}}q+4^{4}q4060q+33^{3}q-12q^{4})}{40-60q+33q^{3}-12q^{4}}}$
,
$c_{1},$ $\mathrm{c}_{2}$ , $\mathrm{c}_{3}$
4.2 $q=1$ $b=1$
$b=-1$ $h=2^{-n}$ 4.1 $c_{1},$ $c_{2},$ $c_{3}$
$e(h)=v(h)-y(h)$ 4.1
$m=2,3$ $q=0.75,0.5,0.25$ $b=1$ 4.2 $b=-1$
43 $*$
$\frac{1}{2^{5}}=0.03125$ , $\frac{1}{2^{7}}=0.\mathrm{o}\mathrm{o}78125$
4-1 $a=\rceil$ $h$. $=9^{-n}$ $\rho/h.$)
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13 $h=-\rceil$ | $h$. $=9^{-n}$ $k$ [ $\rho(h.)$
5
(neutral functional-differential $\mathrm{e}\mathrm{q}.$ ;NFDE)
$y’(t)=ay( \iota)+\sum_{i=1}biy(qit)+\sum_{i=1}C_{i}y’(p_{i}t)$ , $y(0)=1$ , $0<_{Pi},$ $q_{i}<1$ (5.1
Volterra (delay Volterra integro-differential $\mathrm{e}\mathrm{q}.$ ;DVIDE)
$y(t)=1+ \int_{0}^{t}ay(S)dS+\sum^{\infty}\int^{t}\mathrm{o}(biyq_{i}S)i=1ds+\sum_{i=1}^{\infty}\int_{0}tc_{iy}/(pi^{\mathcal{T}})d\mathcal{T}$, $0<p_{i},$ $qi\leq 1$ (5.2)
2 ( FOX [9], Kato&McLeod[17], $\mathrm{L}\mathrm{i}\mathrm{u}[19]$ )
$\sum_{i=1i}^{\infty}bq_{i}^{j-}1$ $\sum_{i=1}^{\infty}c_{i}p_{i}^{j}-1$ $a,$ $b_{i},$ $c_{i}$
$\Sigma_{i=1^{C}i}^{\infty}p_{i^{-}}j1\neq 1,$ $j=$
$1,2,$ $\cdots$ . NFDE(5.1) DVIDE(5.2) $y(t)=\Sigma_{k=}\infty\psi_{k}\mathrm{o}tk$
$\psi_{0}=1,$ $\psi_{k}=(\Pi^{k}j=1\frac{a+\Sigma_{i=1}\infty b\dot{.}qj-1}{1-\sum^{\infty}=1c_{i}p^{-1}}\dot{.}j\dot{.})\frac{1}{k!}$ , $k=1,2,$ $\cdots$
5.1
DDE, DVIE NFDE(5.1) $v(t)$ DVIDE(5.2)
$u_{it}(t)$ $\Pi_{N}=\{t_{n}=nh:n=0,1, \cdots, N\}$
$(Nm+1)-$ $S_{m}^{(0)}(\mathrm{H}_{N})$ $m\geq 1$
$X_{N}=\{t_{n,j}=t_{n}+\overline{c}_{j}h:0\leq\overline{c}_{1}<\cdots<\overline{c}_{m}\leq 1; n=0,1, \cdots, N-1\}$
$v$ $X_{N}$ (5.1)
$q_{n,j}=[q(n+\overline{c}_{j})]\in N_{0}$ , $\gamma_{n,j}=q(n+\overline{c}_{j})-q_{n,j}\in[0,1)$ , $j=1,2,$ $\cdots,$ $m$
$[x]$ $x\in R$ $qt_{n,j}=$
$h(q_{n,j}+\gamma_{n,j})=t_{q_{n}},j+\gamma_{n,j}h$ $[t_{n}, t_{n+1}]$ (5.1)
$v’(t_{n},j)=av(tn,j)+ \sum_{i}\infty=1biv(q_{i}t_{n},j)+\sum_{=i1}c\infty iv’(pit_{n},j)$ , $j=1,2,$ $\cdots,$ $m$ (5.3)
DVIDE (5.2) $u_{it}(t)$ (1.2) $u\in S_{m-1}^{(1}-$) $(\Pi_{N})$
$u_{it}(t)=1+ \int_{0}^{t}au(S)ds+\sum_{i=1}^{\infty}\int^{t}0)biu(q_{i}sd_{S}+\sum_{i=1}^{\infty}\int^{t}0)C_{i}u’(pi\tau d\tau$, $t\in[0, T]$ (5.4)
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5.2 $v(t)$
(5.1) (5.2) 2 1 $t=h$ $0\leq t\leq h$
(5.1) $v(t)$ $\tilde{v}(t)=v(ht),$ $0\leq t\leq 1$ (0) $=1$
$\tilde{v}](t)=hv’(\text{ }t)=h\{av(ht)+.\sum biv(qiht)+\sum_{i=1}^{\infty}c_{i}v(’.htp_{i})\}+KMmi=1\infty(t)$, $0\leq t\leq 1$
$\tilde{v}’(t)-\sum^{\infty}C_{i}i=1\tilde{v}(_{P}\prime ti)=h\{a\tilde{v}(t)+\sum_{i1}\infty=b_{i}\tilde{v}(q_{i}t)\}+KMm(t)$ (5.5)
$K\neq 0$
$M_{m}(t)= \sum_{i=0}^{m}\frac{M_{m}^{(i)}(0)}{i!}t^{i}$ , $0\leq t\leq 1$ , $M_{m}^{(m)}(0)\neq 0$ .
51 $h>0$ $v(t),$ $0\leq t\leq h$
$v(ht)= \tilde{v}(t)=\sum_{n=0}^{m}\frac{\tilde{v}^{(n)}(0)}{n!}t^{n}$, $0\leq t\leq 1$ , $\tilde{v}(0)=1$
$K=- \frac{(1-\Sigma_{i_{-}^{-1}}^{\infty}c_{i}p_{i}^{m})(\Pi_{j^{-}}m\frac{a+\Sigma_{i--1}^{\infty}b_{i}qj}{1-\Sigma_{i_{-}}^{\infty}-1c_{ip}}-0.j)\text{ ^{}m}+1}{M_{m}^{(m)}(0)+\frac{a+\Sigma_{i=1}^{\infty}biq_{i}m}{1-\Sigma_{i=1}^{\infty}cip_{i}^{m}-1}M(mm-1)(0)^{\text{ }+}\cdot\cdot+(\Pi_{j=1}m\frac{a+\Sigma_{i1}^{\infty}=biq_{i}j}{1-\Sigma_{i=}^{\infty j}1^{Cp}i.-1})Mm(0)h^{m}}.\cdot$
.
$l=1,2,$ $\cdots,$ $m$
$\tilde{v}^{(l)}(0)$ $=$ $K \{\frac{1}{1-\sum_{i1^{\mathrm{q}p_{i}}}^{\infty l_{-1}}=}M_{m}^{()}l-1(0)+h\frac{a+\sum^{\infty}i=1biq_{i^{-1}}l}{(1-\sum_{i=1}\infty c_{i}pl-1i)(1-\sum i\infty\iota_{-}2)=1c_{i}p_{i}}M^{()}m\iota_{-}2(\mathrm{o})$
$+ \cdots+h-1\frac{(a+\sum_{i=}^{\infty_{1}}biq^{\iota-}i)1\ldots(a+\sum_{i=1}^{\infty}b_{iq_{i})}}{(1-\sum_{i=1}\infty cip^{l}i)-1\ldots(1-\sum i\infty=1^{C}i)}lM_{m}(0)\}+h^{l}j=0\prod^{l}\frac{a+\sum_{i=}^{\infty_{1}}b_{i}q^{j}i}{1-\sum_{i1}^{\infty}=C_{i}P_{i}^{j}}-1.\cdot$
51 $0\leq t\leq h$ (5.1) v(
$v(h)= \frac{\Gamma_{0}+\mathrm{r}_{1}h+\mathrm{r}_{2^{\text{ }+}}2...\cdot.+\Gamma_{m}h^{m}}{\Lambda_{0}+\Lambda_{1}h+\Lambda 2h2+\cdot+\Lambda_{m}hm}$
$\{$
$\Lambda_{0}=M_{m}^{()}m(0)$ ,
$\Lambda_{l}=(\prod_{j=m-l+1}^{m}\frac{a+\Sigma_{i=1}^{\infty}b_{i}q_{i}^{j}}{1-\sum_{i=}^{\infty}1C_{ip^{j-}}i1})M_{m}^{(}m-l)(0)$ , $l=1,2,$ $\cdots,$ $m$ ,
$\Gamma_{l}=\sum_{k=0}\frac{1}{(l-k)!}(\prod_{1=}^{-}\frac{a+\sum^{\infty}i=1biq_{i^{-}}^{j1}}{1-\Sigma_{i=}^{\infty}1c_{i}p_{i^{-}}j1}\iota\iota jk)(_{j}=m\prod^{m}\frac{a+\sum^{\infty}i=1biii}{1-\Sigma_{i1^{C}}^{\infty}=ip_{i^{-}}^{j1}})M(m-k-k+1m)(0)$,
$l=0,1,2,$ $\cdots,$ $m$ .
2 $\Lambda_{0},$ $\Lambda_{1}$ , $\cdot$ . ., $\Lambda_{m}$ $\Gamma_{0},$ $\Gamma_{1},$ $\cdots,$ $\Gamma m$ (2.1)
5.1 51 (5.1) $v(t)$ $M_{m}(t)$
$M_{m}(t)$ $\{\overline{c}_{j}\}_{j=1}^{m}$ $0\leq\overline{c}_{1}<\overline{c}_{2}<\cdots<\overline{c}_{m}\leq 1$
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5.3 Pade
22 (5.1) (5.2) 2
5.2 (2.3) $v(h)=Rm,m(\text{ })$ $|v(h)-y(h)|=O(h^{21}m+)$
$\lambda_{0}=M_{m}(m)(0)\neq 0$ , $\lambda_{l}=(_{j=m}\prod_{1-^{\iota}+}^{m}\frac{a+\sum_{i=1}^{\infty}b_{iq_{i}^{j}}}{1-\sum_{i=1}^{\infty\dot{\mu}}c_{i}i-1})M(m)m-^{\iota}(0)$, $l=1,2,$ $\cdots,$ $m$
$v(h)$ 51
$M_{m}(t) \equiv\frac{M_{m}^{(m)}(0)}{m!}t^{m}+\frac{M_{m}^{(m-1})(\mathrm{o})}{(m-1)!}t^{m-1}+\cdot,$ $,$ $+ \frac{M_{m}^{(1)}(0)}{1!}t+Mm(\mathrm{o})$ .
5.2 (2.3) $\lambda_{1},$ $\lambda_{2},$ $\cdots,\lambda_{m}$ $a,$ $b_{i}$ , ci $0<p_{i},$ $q_{i}\leq 1$
$v(h)=R_{m,m}(h)$ 51
23




$n=2,3,$ $\cdots,$ $m$ .
$k=0,1,2,$ $\cdots,$ $m,$ $n=1,2,$ $\cdots,$ $m$
$M_{m,n}(t)^{--} \sum_{k=0}\gamma k,ntm.k+n$ , $\gamma_{k,n}=\frac{M_{m}^{(k)}(0)}{(k+n)!\{1-\sum^{\infty k}i=1c_{i}p_{i}\}}(^{n}\prod_{j=1}^{1}\frac{a+\sum^{\infty}i=1biq_{i}^{k+}j}{1-\Sigma_{i=}^{\infty}1c_{ip_{i}}k+j})-$ .
$J$ $=$
(5.1) $c_{i}=0,$ $i\geq l+1$
$\{M_{m,n}(\iota)\}_{n}^{m}=1$
$\{$
$M_{m,1}(t)$ $= \int_{0}^{t}\sum_{k=0\prime_{1}=0}^{\infty}\sum^{k}C_{1}^{kt}-1\sum_{0\Gamma 2=}c^{r_{1}-}2\ldots\cross\sum_{0}^{-}r_{2}c^{r_{l-2}}f1f\iota-1=r_{l2}l-1l-rl-1l-c^{r}1$
$\cross M_{m}(p_{1pp^{r}px}^{k\ldots r_{l^{\lrcorner}1}r}2\iota-1l)-r_{1}r1-f2l-2-\iota-1d_{X}$
$M_{m,n}(t)$ $= \int_{0}^{t}\sum_{k=0\prime 1}^{\infty}\sum^{k}C_{1}-r_{1}\sum_{=}^{r}kC^{r-f2}2\sum^{r}1\ldots\cross c_{\iota^{l-2^{-}}}^{r}-1C=0r210rl-1\iota-2=0r_{l}-1rl-1\iota$
$\cross\{aM_{m,n-1}(p1p^{r1}-r_{1}-r2\ldots\iota-2-rl-1rXp\iota_{-1}p_{\iota})kr\downarrow 2-1$




$M_{m,n}(t)= \int 01’\}\sum_{k=0}^{f}C^{k}\{aM_{m}-1(np_{1}^{k}x)+\infty 1,\sum_{i=}b\infty iM_{m}n-1(qip1kX)dX$, $n=2,3,$ $\cdots,$ $m$
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$M_{m,n}(t)= \sum_{k}m=0\frac{M_{m}^{(k)}(0)}{(k+n)!(1-c1p_{1}-c2p_{2})kk}(n-\prod_{j=1}\frac{a+\sum_{i_{-}}^{\infty}-1biq^{k+}ij}{1-c_{1}p_{1}^{k+j}-C2p_{2^{+}}kj})tk+n1$ , $n=1,2,$ $\cdots,$ $m$ .
5.1 $m=2$ $3( \frac{a+\sum_{t=1}^{\infty}b_{iq};}{1-\Sigma_{*1}^{\infty}=cipi}.)\neq 2(\frac{a+\sum_{i.=1}^{\infty}b_{i}q_{i}2}{1-\Sigma_{=1}^{\infty}c_{ip}}.\dot{.})$ 23




2.1 $v(h)=R_{2,2}(h)= \frac{\Gamma_{0}+\Gamma 1h+\Gamma_{2}\text{ ^{}2}}{\Lambda_{0}+\Lambda_{1}h+\Lambda_{2}h2}$
$\Lambda_{0}=1,$ $\Gamma_{0}=1l^{\mathrm{a}a}\supset$
$\{$
$\Lambda_{1}=-\frac{1}{2}(\frac{a+\Sigma_{i1}^{\infty}=b.q^{2}}{1-\Sigma_{i1}^{\infty}=c\dot{.}p^{2}}..\dot{.}’)A_{1}$ , $\Lambda_{2}=\frac{1}{12}(\frac{a+\Sigma_{i=}^{\infty}1b_{iq}i}{1-\Sigma_{i1}^{\infty}=\mathrm{c}_{ip;}})(\frac{a+\Sigma_{i=1}^{\infty}b_{iq^{2}}}{1-\Sigma_{=1}^{\infty}\mathrm{C}ip^{2}}\dot{.}.\dot{.}.)A_{0}$ ,
$\Gamma_{1}=(\frac{a+\Sigma_{i1}^{\infty}=b\dot{.}q_{i}}{1-\Sigma_{i=1}\infty c_{i}})+\Lambda_{1}$ , $\Gamma_{2}=\frac{1}{2}(\frac{a+\Sigma_{i=1}^{\infty}b\dot{.}q}{1-\Sigma_{*=1}^{\infty}\mathrm{C}}.\dot{.}\dot{\cdot})(\frac{a+\Sigma_{i=1}^{\infty}biq}{1-\Sigma_{=1^{\mathrm{C}p}}^{\infty}i}.\cdot\dot{\cdot}\dot{.})+\Lambda_{2}$
$\frac{12}{M_{2}^{(2)}(0)}M_{2}(t)=P_{2}(2t-1)+r_{1}P_{1}(2t-1)+r_{0}P_{0}(2t-1)$
$\{r_{1}=3\{1+2\frac{\frac{M_{2}^{(1)}(0)}{M_{2}M(0)7^{\mathrm{t}}2)1)(0)}}{M_{2}^{(2)}(0)}\}=(\frac{--2\{_{\infty}1-\sum i=1^{-}\mathrm{q}1.p}{1-\sum_{i1^{\mathrm{C}}}^{\infty}=\dot{.}p^{2}}..\int r_{0}=2\{1+3+6\frac{M^{(0)}(0)}{M_{2}^{(2)}(0),3\{1-}\}.1-\sum i\infty_{2)}^{-i}-\dot{.}c\}1-\sum\infty 3-(A1\}p1^{\mathrm{C}}=\dot{\cdot}\frac{\sum_{i--1}^{\infty}Ci(1-p_{i})}{1-\sum_{i=1^{Ci}}^{\infty}p_{i}2})A1$
5.4 $v(t)$ $u_{ib}(t)$
3 (5.1) $v(t)$ (5.2) u,t(
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54 (5.1) $v(t)$
$M_{m}(t) \equiv\sum_{k0}m=\frac{M_{m}^{(k)}(0)}{k!}t^{k}$ , $0\leq t\leq 1$ , $M_{m}^{(m)}(0)\neq 0$
(5.2) u,t(
$\hat{M}_{m}(t)\equiv\sum_{k0}m=\frac{\hat{M}_{m}^{(k)}(0)}{k!}t^{k}$ , $0\leq t\leq 1$ , $\hat{M}_{m}^{(m)}(0)\neq 0$
$v(t)=u_{it}(t),$ $0\leq t\leq h$
$M_{m}(t)=K_{1}$ ( $a \hat{M}m(t)+\sum_{i=1}\infty bi\hat{M}_{m}(q_{i}t)+i,=1\sum C_{i}\hat{M}_{m}\infty’$ (pit)) (5.6)
( $K_{1}$ )
$M_{m}^{(k)}(0)=K_{1}(a+ \sum^{\infty}biq_{i})k\hat{M}_{m}(k)(i=10)+\sum_{=i1}^{\infty}Cip_{i^{+1}}\hat{M}_{m}k(k+1)(\mathrm{o})$ , $k=0,1,2,$ $\cdots,$ $m$
$R_{m,m}(t)$ (5.2) $y(t)$ $(m, m)$ -Pad\’e $v(t)$ $M_{m}(i)$
52 $u_{it}(i)$ $\hat{M}_{m}(t)$ (5.6) $u_{it}(\text{ })=R(m,m.h)$
$|u_{it}(h)-y(h)|=O(h^{21}m+)$
5.2 $m=3$ $h=2^{-n}$ $e(h)=v(h)-y(h)$ 51
$\frac{1}{2^{\tau}}=0.0078125$
5.1 $m=3$ $=2^{-n}$ e( )
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